R egular, dynamic physical activity can increase cardiovascular functional capacity, aid efforts to reduce risk factors for coronary artery disease, and thus play a favorable role in both primary and secondary prevention of cardiovascular disease. This statement on exercise describes the known benefits of regular exercise, makes recommendations for implementation of exercise programs, and suggests areas where additional research might enhance understanding of the effects of exercise on the cardiovascular system.
Exercise training can increase cardiovascular functional capacity and decrease myocardial oxygen demand for any level of physical activity in normal persons as well as most patients with cardiovascular disease. Regular physical activity is required to maintain training effects. The potential risk of vigorous physical activity can be reduced by previous medical evaluation, supervision when appropriate, and education.
Exercise can help efforts to control blood lipid abnormalities, diabetes, and obesity; in addition, it may favorably affect cigarette smoking, hypertension, and emotional stress. The evidence suggests that regular, moderate, or vigorous occupational or leisuretime physical activity may protect against overt coronary heart disease. Exercise may also improve the likelihood of survival of heart attack and reduce its recurrence in some individuals. Physical training results in decreased oxygen demand of the heart for a given level of total body oxygen consumption. This is manifested as a decrease in the product of heart rate multiplied by systolic arterial blood pressure (an index of myocardial oxygen consumption) for any given level of exercise. These changes are especially beneficial in persons with ischemic heart disease. 1 Physical training alters lipid and carbohydrate metabolism and may result in a blood lipid and lipoprotein profile consistent with decreased risk of atherosclerotic vascular disease. This effect is most often seen as an increase in high-density lipoproteins.2
Developing muscle strength is important in prevention and rehabilitation of certain musculoskeletal problems. Static or dynamic exercise that is designed primarily to develop strength generally has less value in increasing cardiorespiratory endurance. Persons with cardiovascular disease should avoid heavy lifting and forceful isometric exercises.
Psychological
Prescribed and supervised physical training may prevent or alleviate anxiety and depression in certain persons, although this has not been shown by clinical trials. Anxiety and depression are common in both normal persons and patients with symptoms of heart disease. Enhancing cardiovascular function may help restore confidence, self-esteem, and a sense of independence at any age.
The physically trained patient is often able to show himself, his family, and his peers that he is capable of assuming his previous position in society. Interventions in lifestyle, including education and enhanced physical activity, can often prevent or considerably reduce the emotional and physical consequences of heart disease.
Other
Epidemiological data suggest that men who work in physically demanding jobs or perform strenuous recreational activities have less overt coronary artery disease in middle age.3 When present, coronary artery disease appears less severe and occurs later in life in physically active men than in physically inactive men. Clinical trials suggest (but do not prove) that medically prescribed and supervised exercise can reduce morbidity (including reinfarction) and mortality rates of patients with ischemic heart disease.4 Exercise may also improve ability to return to work. 4 To date, a unifactorial randomized controlled trial that provides unequivocal data on whether exercise prevents or retards the development of coronary heart disease has not been reported. However, the data suggest that this may be the case. To the contrary, excessive exercise, particularly in patients with significant ischemia, may be harmful, and patients should be counseled about possible risk.
Implementation Persons of all ages should be encouraged to develop a physically active lifestyle as part of a comprehensive program for disease prevention and health promotion. They should be encouraged to seek opportunities to increase their habitual physical activity to a level appropriate to their capacity, needs, and interest.
In prevention and health promotion, large muscle dynamic exercise for extended periods of time (30-60 minutes, 3-4 times weekly) is recommended. Activities such as walking, hiking, stair climbing, jogging, running, bicycling, rowing, swimming, and selected active sports are especially valuable. Brisk walking at 50% of capacity may be as beneficial as jogging and running.5 The training effect resulting from performance of such activities is most apparent at intensities exceeding 50% of a person's own exercise capacity, which is defined as maximal oxygen consumption or the highest work intensity that can be achieved without producing symptoms and signs of clinical significance. While cardiovascular and orthopedic complications may occur, they are infrequent at intensities less than 75% of capacity. These problems can be minimized with use of proper shoes, equipment, and training techniques. The training effect of regular physical activity is best achieved with 30-to 60-minute sessions every other day. The evidence also suggests that daily lowintensity activities may have some long-term health benefits in terms of lower risk of cardiovascular disease.6,7 Such activities include pleasure walking, gardening, yardwork, dancing, and prescribed home exercise. Similar low-intensity leisure-time activities are recommended for the elderly who are not sedentary. In selected individuals, higher intensity exercise may be prescribed in a supervised setting.
Medical Professionals
Patients with known or suspected cardiovascular, respiratory, metabolic, orthopedic, or neurological disorders should consult their personal physician before beginning or significantly increasing physical activity. In turn, physicians should have access to recommended guidelines for exercise in such patients. Middle-aged or older sedentary individuals should seek medical advice. A medical evaluation, including an exercise test, may be necessary. Exercise testing is important as a basis for an appropriate exercise prescription. In some instances, it is recommended that patients with known cardiovascular disease exercise in a medically supervised program to detect exercise-induced cardiac abnormalities and to prevent morbidity (myocardial infarction or abnormal cardiac rhythms) and mortality.
Medical training programs should prepare physicians to recommend proper exercise for normal persons and selected patients. Professionals with a background in exercise physiology or its equivalent should work with medical personnel to establish appropriate exercise programs for persons who have diagnosed health problems or are at high risk for developing major health problems.
Parents
Parents should be aware of the health benefits of regular physical activity and how exercise contributes to quality of life. They should be encouraged to incorporate physical activity into their daily lives and that of all family members, young and old alike. This commitment provides an incentive, sets an example, and creates a positive attitude in children toward physical activity.
Schools
Physical exercise is encouraged for normal physical growth and psychological development of the young. Children should be introduced to the principles of regular physical exercise and recreational activities.
School programs at all levels should develop and nurture positive attitudes toward physical exercise and provide the opportunity for teaching physical skills and performing physical activities, especially those that can be continued for many years. The school curriculum should not overemphasize the teaching of special sports and athletics that selectively eliminate the child who is less skilled.
Employers and Community Groups
Employers and community organizations should evaluate the need for appropriate exercise opportunities and facilities and develop short-and long-term plans. These might include assistance in increasing knowledge, opportunities, and incentives to exercise properly. A regular exercise program should be encouraged at work and in the community, with instructions on the benefits of exercise and how to exercise safely and effectively. Exercise classes super-vised by trained leaders may be helpful; when necessary, medically supervised exercise programs for cardiac and other patients should also be available. Inclusion of a general plan for reduction of coronary risk factors in exercise programs is encouraged.
The Insurance Industry
The insurance industry and the medical community should be encouraged to engage in a collaborative effort to provide exercise programs that meet American Heart Association standards.
Areas for Additional Research A large body of knowledge about exercise exists, but there is a shortage of data related to exercise and its effects on the cardiovascular system and long-term survival. The responsibility for research lies with government, private health agencies, the insurance industry, employers, universities, and medical schools.
The following needs should be addressed:
Basic knowledge of the short-and long-term anatomical, biochemical, and physiological changes that result from various patterns of physical activity in subjects of different ages is needed. The biomedical and economic impact of participation in specific exercise programs on coronary artery disease, peripheral vascular disease, and hypertension should also be evaluated. (This evaluation should determine if exercise training results in reduction of the incidence of morbidity and mortality from myocardial infarction in patients with known coronary artery disease and in asymptomatic subjects at high risk for development of premature coronary artery disease).
Factors that influence physiological responses to different intensities and frequency of activity in daily living, both in health and cardiovascular disease, remain to be identified; psychological and physiological benefits of regular physical activity in normal persons, adults at high risk for coronary artery disease, and cardiac patients require further assessment and consideration of intensity, frequency, duration, mode, and progression of activity.
The impact of cardiovascular health programs on insurance, business, organized labor, and industry relative to morbidity, mortality, absenteeism, and economics should be evaluated to determine the efficacy of methods to motivate people of all ages to initiate and maintain an appropriate exercise program and determine the feasibility of physical activities in major urban areas. The effect of an exercise program in motivating an individual to alter risk factors (e.g., smoking, obesity, and high blood pressure) and the direct effects of exercise on these risk factors should also be determined. Societal, cultural, and personal factors that enhance or inhibit development or maintenance of life-long physical conditioning should be identified.
